Abstract. In the experimental field of RIMSA-Troyan was studied the herbicidal effect of Aramo 45 (45 g/L Tepraloxydim) at doses of 1 and 2 L/ha, and Dual Gold 960 EC (960g/L smetolachlor)-2 and 3 L/ha, during the period of 2013-2015 on light grey pseudopodzolic soil, over the weed infestation level and productivity of bird's-foot-trefoil. It was found that both herbicides in both doses showed good selectivity in relation to bird's-foot trefoil. Most pronounced was the effect by the applied herbicides regarding the degree of weed infestation in the year of sowing, as the treatment by Aramo 45 at a dose of 2 L/ha and Dual Gold 960 EC at a dose of 2 L/ha provided a degree of weed infestation of 6.68 and 16.11 %. The vegetation treatment of a grassland of bird'sfoot-trefoil by Aramo 45 herbicide at a dose of 1 and 2 L/ha led to an increase in dry matter yield with 21.85 and 18.21 %, and with Dual Gold 960 EC EK it was 24.28 and 30.29 %. Dual Gold 960 EC showed a greater effect from both tested herbicides over the dry matter yield, applied at a dose of 3 l/ha at a phase of 2-4 leaf stage of bird's-foot trefoil. That herbicide could be recommended for the application in the practice in creating weed-free crops of bird's-foot-trefoil for forage production.
Introduction
The dynamics and weed infestation level in grasslands of forage crops are a result of changes in cultivation technology and application of different methods and means for weed control 2013 , CHOURKOVA, 2013 , BAGIU et al., 2012 . The application of herbicides with active substances from the same group results in a change in species composition of weeds [LABRADA, 2000; POFELIS and GRANT, 2001, BUTNARIU et al., 2006] . The weed plants, which are sensitive to applied herbicides, are devastated, while the resistant ones are spreading and increasing [NAGI, 1995 , CAUNII et al., 2015 , BUTNARIU, 2012 . The application of herbicides is in a direct relation with studying their effect over the culture [DIMITROVА, 1984 , BUTNARIU and CORADINI, 2012 , BUTNARIU et al., 2015 . Bird's-foot trefoil is characterised by a slow initial growth rate and development after its sprouting. During this period, weeds absorb large quantities of productive moisture and nutrients from the soil and are major competitors of the culture with respect to light [DIMITROVА, 1987 , BUTNARIU and GIUCHICI, 2011 , PUTNOKY et al., 2013 .
A number of authors , define in their study some herbicides as selective and others as effective in relation to the increase in productivity of bird's-foot-trefoil forage [DIMITROVA, 2007 , BUTNARIU et al., 2012 . In the bird's-foot-trefoil forage production, the economic efficiency of the application of environmentally sound methods and means has also a great importance in weed control [MICHEV and DIMITROVA, 1986 , BUTNARIU and GIUCHICI, 2011 , PUTNOKY et al., 2013 , BUTNARIU, 2012 . That requires a continuous search and introducing of new herbicides, whose effect is consistent with the contemporary agro-ecological conditions.
In order to achieve a greater herbicidal effect, it is necessary to improve the systems and methods for weed control [LYUBENOV, 1978; VASILEV and DIMITROVA, 2011] . The aim of the study was to investigate the effect of treatment with some herbicides, applied in different doses over the productivity of grasslands with bird's-foot-trefoil.
Material and methods
The study was conducted during the period of 2013-2015 in the experimental field of RIMSA-Troyan on a light grey pseudopodzolic soil, with 'Targovishte 1' cultivar. Two herbicides and their effect over weed plants were tested in the following variants: The sowing was done in the spring with a sowing rate at 0.012 t. ha with a row spacing of 12.5 cm, as before and after the area was rolled. The herbicide Dual Gold 960 EC tabled after sowing before emergence of bird's-foot-trefoil, and Aramo 45 was introduced in the phase 2-4 leaf of bird's-foot trefoil at a rate of working solution 500 L/ha. In order to achieve the aim, the following indicators were reported: herbicide selectivity-according to the scale of European Weed Research Society (EWRS) by visual rating in grades, in order to determine phytotoxicity of herbicides (at grade 1-100 % demolition of weeds, lack of damages to the crops; and at grade of 9-0 % devastation of weeds, devastating damages to the crop, herbicide is useless); level of weed infestation (%)-according to the method of weighting the quantity (g/m 2 ) with measuring of fixed plots of 1m 2 for each variant; dry matter yield (t. ha-1 ). The mathematical data processing was performed by the method of analysis of variance [LIDANSKI, 1988 , BOSTAN et al., 2013 .
Results and discussion
The experimental years differ significantly in relation to rainfall amount. 2015 is characterized as the driest, when the rainfall amount during the vegetation period was 549.5 mm.
The vegetation rainfall amount for 2014 was with 222.6 mm more than that in 2015. The spring was relatively cool and well provided by rainfall in the sowing year, which favoured the normal development of the crop. Since the active vegetation started at air temperature over 5°С, the average temperature in March of 5.4°С, was suitable for the normal germination of bird's-foot trefoil.
The average air temperature in the vegetation period for all three years varied in small range (16.0; 15.3 and 16.5°С). The area of experiment was covered by following weeds: Setaria verticillata L., Cynodon dactylon L., Plantago lanceolata and Euphorbia cyparissias, Taraxacum officinale L. Hypericum perforatum L.,
Selectivity is an important indicator in conducting chemical control over weeds. The tolerance of bird's-foot trefoil towards both applied herbicides was within certain limits. Regarding the herbicide selectivity (Table 1) , different phytotoxic manifestations were observed, depending not so much on the introduced doze, but on the type of herbicide. During a 7-day observation after the treatment with Aramo 45 were found low to moderate damages, resulting in chlorosis of the leaves of the bird's-foot trefoil. Dual Gold 960 EC applied at doses of 1 and 2 L/ha caused slight damages (2 grades), which also remained during the 14 th day of the reporting. Three weeks after the treatment (21 st day), the damages, caused by both herbicides, disappeared, and phytotoxicity was overcome completely. This shows a high level of selectivity of the tested herbicides to the bird's-foot trefoil. There was a trend of increasing the herbicides selectivity to bird's-foot trefoil with advancing age of the plants. Bird's foot trefoil developed slowly in the year of sowing due to strong competitiveness of the weeds. Dry matter yield (Table 2 ) was directly dependent on the level of weed infestation of the grassland. The weeds also exerted a competitive effect on the formation of birdsfoot trefoil productive organs resulting in reduction of its biological potential. In the first year, the dry matter yield for all treated variants exceeded the nontreated control. The leaf application of Aramo 45 in both doses increased the productivity from 29.52 % to 36.07 %, as the higher dose showed a higher effect.
Dry matter yield after application of Dual Gold 960 EC in both doses also exceeded that of the non-treated control, respectively with 16.69 (var. 4) and 28.48 % (var. 5). The highest positive effect showed Aramo 45 at a dose of 2 L/ha, as a result the yield exceeded the control by 36.07 %.
There was a trend of increasing the dose of the introduced herbicide.
In the second year, the effect of herbicides was manifested less in relation to productivity of the grassland in comparison with the previous year.
Dry matter yields gathered from all treated variants were almost four times higher than yields reported in the first year, which was due to the accelerated growth rate and development of bird'sfoot trefoil in the second year, combined with favourable temperature and rainfall for the growth and development of the crop.
The three mowing conducted in the vegetation period, due to extremely high soil and air humidity for quite a long time, were the main prerequisite for the higher yield that obtained. In the treatment with Aramo 45, the dry matter yield exceeded the non-treated control, respectively by 14.12 and 21.63 %, and in the treatment with Dual Gold 960 EC-by 18.86 and 32.75 %. There was a reverse trend in relation to the productivity and the effect of the herbicide.
The high productivity corresponded to lower excess in the dry matter yield compared to the control. In both herbicides, the treatment with higher doses showed higher dry matter yield.
The less manifested effect of herbicides is explained with more unfavourable agro-meteorological conditions in relation to absorption of herbicides by weeds and their manifestation over bird's-foot trefoil, manifesting in high soil and air humidity and lower air temperatures during the vegetation period.
This stimulates the development of weed plants and reduces the effect of herbicides.
In the third year, the highest positive effect was reported after treatment with Dual Gold 960 EC at a dose of 1 L/ha, as a result the yield exceeded the control by 39.7%, as the differences were very well proven. The influence of the dose was less pronounced in application of Dual Gold 960 EC, which was evident by the resulting difference of 13.6 percentage points in comparison with Aramo 45, where a difference of 31.0 points was reported. The lower yield of bird's-foot trefoil crop after introducing of Dual Gold 960 EC was due to its phytotoxycity.
On the average, for the study period, all treated variants showed significantly higher dry matter yield in comparison with the yield of control. Еvidence of the negative competititive effect of the weeds on the dry biomass was lower value in the untreated stand, as compared to that in the treated variants.
Higher productivity of grassland after herbicide treatment is an evidence for the negative competitive impact on weeds over the dry biomass. The highest dry matter yield-8.9 t. ha -1 , was harvested by the crop treated by Dual Gold 960 EC at a dose of 2 L/ha, as the excess was by 30.29 %. This is due to removal of weed species as a result of chemical control by herbicide.
The treatment of the bird's-foot trefoil crop by Dual Gold 960 EC in two doses showed higher positive effect at the higher dose, as the difference in yields was 6.01 %, while in the application of Aramo 45, the difference in yield was significantly less, respectively 3.04 %.
Statistical processing of data on dry matter yield from crops treated by Dual Gold 960 EC in two doses and that of the non-treated variant, showed good (var. 4) and very good (var. 5) positive proof.
The lower dry matter yield obtained in result of the treatment with Aramo 45 in both doses, was due to its weaker herbicidal effect.
Yet, its realized yield exceeded the non-treated control, respectively by 21.85 and 18.81 %, as the differences were well proven. Table 3 . Level of weed infestation (%) of bird's-foot-trefoil in bud-formation period-the beginning of flowering during the years of the experimental period. In the first year of the test period, the level of weed infestation (Table 3) In the third year (Table 3) , in the second, third and fourth variant, the effect of herbicides was better manifested in relation to the level of weed infestation, in comparison with that reported in crop treatment with Dual Gold 960 EC at a dose of 2 L/ha. Despite the small amount of weeds in these variants, the level of weed infestation was higher in comparison with that recorded in the previous two years, which could be explained with the insignificant participation of weeds in the non-treated control. Their insignificant participation in it was noteworthy, respectively 30.0 g/m 2 . Twice as high was the level of weed infestation of bird's-foot trefoil crop after treatment with Dual Gold 960 EC, applied in a higher dose-2 L/ha (63.3 %). Data of the weed infestation level of bird's-foot-trefoil crop showed that its treatment with herbicides in the year of Sowing the weed participation in the grassland over the years of the test period, which led to manifestation of its biological potential [BAGIU et al., 2012 , CAUNII et al., 2015 . This proves that, treatment of birds foot trefoil with herbicides improvement of their botanical composition and increase of their productivity [DIMITROVA, 2010; VASILEV and DIMITROVA, 2011] .
Conclusions
The tested herbicides, such as Aramo 45 (1 and 2 L/ha) and (1 and 2 L/ha), in the applied doses, showed excellent selectivity towards bird's-foot trefoil, especially in the third week after sowing. The slow growth rate and development of bird's-foot trefoil in the year of crop creation is a prerequisite for the high level of weed infestation, when the weeds participate in the grassland with 233.89 g/ m 2 fresh biomass. Most pronounced is the effect of Aramo 45, applied at a dose of 2 L/ha, and Dual Gold 960 EC at a dose of 2 L/ha in the first year of study, as a result the level of weed infestation was 6.68 and 16.11 %. That determines the need for conducting of weed control in bird's-foot trefoil in the year of sowing.
Chemical weed control conducted by Aramo 45 at a dose of 1 and 2 L/ha led to an increase in dry matter yield in the grassland with bird's-foot-trefoil with 21.85 and 18.21 %, and with Dual Gold 960 EC-with 24.28 and 30.29 %. Of the two tested herbicides, a greater effect on the dry matter yield showed Dual Gold 960 EC, applied at a dose of 2 L/ha, tabled after sowing before emergence of bird's-foot-trefoil. That herbicide could be recommended for application in the practice for creation of weed free crops of bird's-foot-trefoil for forage production.
